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(54) METHOD AND DEVICE FOR OBSERVING SURFACE OF SKIN 

(57)Abstract: 

PURPOSE: To obtain an image adapted to an actual quality sensation 
of the skin so that the skin can be evaluated exactly, and also, to 
quantitatively determining a surface state of the skin at the time of 
photographing the surface state of the skin to the image, separating a 
skin surface state such as fine wrinkles and pores of the skin, etc., and 
a skin internal state such as stains and freckles, etc., and analysing 
and evaluating them. 

CONSTITUTION: An S polarized light and a P polarized light are 
made incident on the surface of the skin, respectively, and an S 
polarized light component and a P polarized light component of a 
reflected light in the case the S polarized light is made incident, and 
an S polarized light component and a P polarized light component of a 
reflected light in the case the P polarized light is made incident are 
photodetected, respectively, and based on their photodetecting 

intensity I (pp), I (ps), I (sp), and I (ss), a surface reflected light component or an internal reflected light 
component in the case a natural light is made incident on the skin is derived independently, and a surface 
reflected light image GS or an internal reflected light image GD is obtained. Also, in the surface reflected 
light component, a component of a space frequency belonging to an equivalent visual sense band of a 
visual sense system of a person is extracted, and by forming a surface reflected light image, or integrating 
the power of the extracted component, the surface state is determined quantitatively. 
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Japanese Publication No. 07-075629 
English Translation 

* NOTICES* 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the skin surface observation method and 
skin surface observation equipment. Furthermore, in detail, this invention relates to the 

1 5 skin surface observation method and skin surface observation equipment which acquire ^ 
" separately the reflected light picture on the front face of the skin, and the reflected light 
picture inside the skin using the polarization property of light, in order to carry out 
analysis evaluation of the irregular colors, such as a stain inside the ripple on the front 
face of the skin, pore, etc. and the skin, and a freckle. 

20 [0002] 

[Description of the Prior Art] In order to make up foundation etc. to the skin and to obtain 
the desired skin, the correspondence relation between the correspondence relation 
between the texture (say how the skin is visible to an observer) of the skin and the 
physical characteristic of the skin, the kind of makeup, an amount, and the physical 

25 characteristic of the skin which gave makeup is analyzed, and it is effective to define the 
makeup which should be given to the skin concerned. Therefore, it is made by the 
method various in analyzing and evaluating a skin surface state called irregular colors, 
such as a stain inside states, such as a ripple on the front face of the skin, and.pore, or the 
skin, and a freckle, from before. 

30 [0003] Although there is also a method of only carrying out photomacrography of the 

skin and analyzing a skin surface state on the basis of the picture as a method in this case, 
it cannot dissociate and this method cannot estimate [ can analyze skin surface states, 
such as a ripple and pore, and skin internal states, such as a stain and a freckle, and ] 
them. Therefore, in order to analyze states, such as a ripple and pore, separately from 

35 irregular colors, such as a stain and a freckle, and to enable it to evaluate them, the 
method of using polarization is proposed (JP,2-206426,A etc.). 

[0004] That is, as shown in drawing 7 , it is the natural light LI to Skin S. If incidence is 
carried out, the part is reflected on a skin front face (surface reflected light LS), and 
others will be refracted inside the skin, will repeat dispersion and absorption, and they 

40 will carry out outgoing radiation from a skin front face again (internal reflection LD). In 
this case, the surface reflected light LS has the information on the front face of the skin 
(concavo-convex information, refractive index), and is internal reflection LD. It has the 
information inside the skin (the color of the skin, irregular color). Moreover, the surface 
reflected light LS When the natural light LI which carried out incidence has 

45 predetermined plane of polarization, it is an incident light LI. Although reflected as the 
linearly polarized light of the same plane of polarization, it is internal reflection LD. 
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Polarizability was lost. 

[0005] In JP,2-206426,A, the light which has specific plane of polarization through the 
1st polarizing filter is irradiated at the skin, the reflected light is received through the 2nd 
polarizing filter there, and the picture of the skin is formed. And in this case, the 
5 polarization direction of the 1st polarizing filter and the 2nd polarizing filter is changed, 
the surface direct reflected light is cut from light-receiving light, and the picture of the 
skin is mainly formed based on internal reflection. Thereby, states, such as a stain and a 
freckle, come to be acquired more clearly than the case where the polarization direction 
of the 1st polarizing filter and the 2nd polarizing filter is made the same. 
10 [0006] 

[Problem(s) to be Solved by the Invention] However, in the observation method on the 
front face of the skin of having used the conventional polarization, like above-mentioned 
JP,2-206426,A, since the picture based on internal reflection was formed only based on 
the light of the one polarization direction, there was a problem that the skin may be 

1 5 unable to be analyzed accurately and may be unable to be evaluated based on the picture 
from which the picture acquired was acquired unlike "actual texture. 
[0007] That is, the light used as the light source is usually the natural light. The natural 
light is a unpolarized light, S polarization (polarization which has a plane of vibration 
perpendicular to plane of incidence), and P polarization (polarization which has a plane 

20 of vibration parallel to plane of incidence) are included by the same intensity, and an 

observer will receive the reflected light of. these both sides, and will take in the texture of 
the skin. On the other hand, although the reflectivity of this S polarization and P 
polarization differs greatly according to an incident angle, for example, S polarization 
shows a considerable reflection factor with a specific incident angle, P polarization is not 

25 reflected at all. Therefore, the picture and texture by which the picture formed based on 
either S polarization or P polarization is actually observed will differ from each other. 
[0008] This invention tends to solve the technical problem of the above conventional 
technology, and photographs the surface state of the skin in a picture, and it is made not 
differ from the texture of the skin from which the picture is acquired by actual 

30 observation in separated and analyzing skin surface states, such as a ripple and pore, and 
skin internal states, such as a stain and a freckle, and evaluating, and aims at enabling it 
to evaluate the skin accurately. 
[0009] 

[Means for Solving the Problem] In this artificer dividing the reflective picture of the skin 
35 into a surface reflected light picture and an internal reflection picture, and forming By 
using the both sides of S polarization and P polarization as a light which do incidence to 
the skin, and receiving the reflected light to each incident light about the both sides of S 
polarization component and P polarization component The surface reflected light 
component and internal reflection component of the skin at the time of making the natural 
40 light into an incident light can be computed, and the surface reflected light picture and 
internal reflection picture of the skin equal to actual texture can be acquired by this, If 
people's visual system extracts the component belonging to the spatial-frequency band 
which has high sensitivity and forms a picture from the surface reflected light component 
of the skin in doing still in this way and forming a surface reflected light picture from the 
45 surface reflected light component of the skin The surface reflected light picture of the 
skin of high sharpness could be acquired, and it finds out that the analysis evaluation of 
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the feature on the front face . of the skin can be carried out more proper, and came to 
complete this invention. 

[0010] Namely, this invention makes a skin front face carry out incidence of S 
polarization and the P polarization, respectively. S polarization component and P 
5 polarization component of the reflected light at the time of carrying out incidence of S 
polarization component of the reflected light at the time of carrying out incidence of the S 
polarization, P polarization component, and the P polarization are received, respectively. 
Based on those light-receiving intensity, it asks for the surface reflected light component 
or internal reflection component at the time of making the natural light put to the skin ON 

10 in independent, and the skin surface observation method characterized by acquiring a 
surface reflected light picture or an internal reflection picture is offered. 
[001 1] Moreover, the method of forming a surface reflected light picture based on the 
component of the spatial frequency which belongs to the equivalent visual-sense band of 
people's visual system among the surface reflected light components of the skin as a 

1 5 method of forming the surface reflected light picture suitable for the analysis of the 
surface "state of the skin and evaluation is offered. 

[0012] Furthermore, the observation result of the surface state of the skin is quantified, 
the power of the component of the spatial frequency which belongs to the equivalent 
visual-sense band of people's visual system among the surface reflected light components 
20 of the skin is integrated as a method of being based on the quantified numeric value, 
analyzing the surface state of the skin and enabling it to evaluate it, and the evaluation 
method of the skin of evaluating the surface state of the skin based on this value is 
offered. 

[0013] moreover, as skin surface observation equipment which enforces the skin surface 
25 observation method of this invention The irradiation means to which it can become from 
the irradiation light source and a polarizing filter, and a skin front face can be made to 
carry out incidence of S polarization and the P polarization, respectively, The polarizing 
filter which makes S polarization component or P polarization component of the reflected 
light by S polarization or P polarization which carried out incidence to the skin from this 
30 irradiation means penetrate, The image pck-up equipment which receives S polarization 
component or P polarization component which penetrated this polarizing filter, the 
control computational unit to which a monitor is made to output a surface reflected light 
picture or an internal reflection picture based on the signal from image pck-up equipment, 
and the skin surface observation equipment characterized by having a monitor are 
35 offered. 

[0014] Hereafter, this invention is explained in detail. 

[0015] This invention is based on the following principles at the time of carrying out 

incidence of S polarization and the P polarization to the skin. In addition, subscripts D 

and S of the inside of the character of the following explanation, and a capital letter 
40 Internal reflection and the surface reflected light are expressed, respectively, and they are 

p of a small letter, and s. P polarization component of an incident light or the reflected 

light and S polarization component are expressed, respectively. 
. [0016] As shown in drawing 2 , it is polarizing filter 2for P polarization p from the light 

source 1 to Skin S. Since the polarizability of an incident light is generally maintained by 
45 the surface reflected light although the reflected light will contain the surface reflected 

light LSp and internal reflection LDp when it lets it pass and incidence of the P 
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polarization Lp is carried out, this surface reflected light LSp is P polarization component 
LSpp. It will have. On the other hand, in this surface reflected light LSp, it is S 
polarization component LSps. It is not contained. Therefore, it is P polarization 
component LSpp of I (Sp) and this surface reflected light about the intensity of the 
surface reflected light LSp: They are I (Spp) and S polarization component LSps about 
intensity. It is I (Sps) about intensity. When it carries out, it is the following formula (1). 
[0017] 
[Equation 1] 

I (Sp) « I (Spp) + I (Sps) 

- I (SPP) (VI (Sps) =0 ) * (1) 



It is expressed. 

[0C 18] Moreover, internal reflection is P polarization component LDpp, in order that 
polarizability may generally disappear about the internal reflection LDp in this case. S 
polarization component LDps It is contained and both intensity ratio is set to 1:1. 
1 5 Therefore, it is [ intensity / of internal reflection LDp ] I (Dps) about I (Dpp) and S 

polarization component in the intensity of I (Dp) and P polarization component of this . 
internal reflection. When it carries out, it is the following formula (2). 
[0019] 
[Equation 2] 

I (Dp) = I (Dpp) + I (Dps) 
= 2-1 (Dpp) 

20 " 2 • I (Dps) (V I (Dpp) = I (Dp:) ) S (2) 

It is expressed. 

[0020] Therefore, on-the-strength [ of P polarization component in the total reflected 
light which doubled the surface reflected light LSp and internal reflection LDp ] I (pp).is 
25 . [0021] like the following formula (3). 
Equation 3] 

I (PP) - I (Spp) + I (Dpp) 

- I (Sp) +1 (Dp)/ 2 5$ (3) 

It is expressed and on-the-strength [ of S polarization component at this time ] I (ps) is 
30 [0022] like the following formula (4). 
[Equation 4] 

-Km) - I (Ops) 

= I (Dp)/ 2 5fc (4) 

It is expressed. 

35 [0023] Therefore, on-the-strength [ of P polarization component in the respectively total 
reflected light ] I (pp) and on-the-strength [ of S polarization component ] I (pS) are used 
for on-the-strength [ of the surface reflected light LSp ] I (Sp), and on-the-strength [ of 
internal reflection LDp ] I (Dp), and as shown in the following formula (5) and (6), it are 
[0024]. 

40 [Equation 5] 
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I (Sp) - I (pp) - 1 (ps) 5£ (5) 

0025] 

Equation 6] 

(Dp) -2-1 (ps) ^ (6) 

It is expressed. 

[0026] On-the-strength [ of P polarization component / in / the respectively total reflected 
light / when similarly it lets the polarizing filter for S polarization pass from the light 
10 source 1 and incidence of the S polarization Ls is carried out to the skin / in on-the- 
strength / of the surface reflected light LSs / 1 (Ss) and on-the-strength / of internal 
reflection LDs / 1 (Ds) ] / 1 (sp), and on-the-strength I (ss) are used, and it is [0027] as 
shown in the following formula (7) and ( 
[Equation 7] 

! J S A -_J («L -1(SP) ( 7 ) 



0028] 

Equation 8] 

(Ds) - 2 • I (sp) ^ (g) 



It is expressed. 

[0029] by the way, the surface reflected light LS at the time of carrying out incidence of 
the natural light to the skin, since the natural light is a unpolarized light and the intensity 
of P polarization and S polarization is equal On-the-strength I (S) Are equal to the sum 

25 with on-the-strength [ with the surface reflected light LSs at the time of carrying out 
incidence of the S polarization to on-the-strength / of the surface reflected light LSp at 
the time of carrying out incidence of the P polarization to the skin / 1 (Sp) ] I (Ss). 
Moreover, internal reflection LD at the time of carrying out incidence of the natural light 
to the skin On-the-strength I (D) It can set, if equal to the sum with the intensity of the 

30 internal reflection LDs at the time of carrying out incidence of the S polarization to the 
intensity of the internal reflection LDp at the time of carrying out incidence of the P 
polarization to the skin. 

[0030] Therefore, it is [0031] as shown in the following formula (9) from above- 
mentioned formula (5) - (8), and (10). 
35 [Equation 9] 

I IS) - I (Sp) . + I (Ss) 

- CI (PP) - I (m)) + (I (u) - I ( IP )) a ( 9) 

0032] 

Equation 10] 

W =2-1 (ps) + 2 • I (sp) 5* (10) 



It can express. Therefore, on-the-strength [ of P polarization component of the reflected 
light at the time of carrying out incidence of the P polarization to the skin ] I (pp) and on- 
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the-strength [ of S polarization component ] I (ps), And by measuring on-the- strength [ of 
P polarization componer* c r the reflected light at the time of carrying out incidence of the 
S polarization to the skin ] I (sp), and on-the-strength [ of S polarization component ] I 
(ss), respectively on-the-strength [ of the surface reflected light component at the time of 
5 carrying out incidence of the natural light to the skin from a formula (9) ] I (S) 

computable ~ on-the-strength [ of a formula (10) to an internal reflection component ] I 
(D) It can compute. 

[0033] In the skin surface observation method of this invention, after obtaining the 
intensity of the surface reflected light component at the time of making the natural light 

10 put ON in this way, and the intensity of an internal reflection component, based on these, 
a surface reflected light picture and an internal reflection picture are formed by the 
conventional method. And states, such as a ripple and pore, are analyzed and evaluated 
from a surface reflected light picture. Moreover, irregular colors, such as a stain and a 
freckle, are analyzed and evaluated from an internal reflection picture. 

15 [0034] By the way, in order to analyze surface states, such as a ripple on the front face of 
the skin, and pore, and to enable it to evaluate them more proper, it is desirable to raise 
the sharpness of a surface reflected light picture. It is effective to form a surface reflected 
light picture using the surface reflected light component of the spatial frequency which 
belongs to the equivalent visual-sense band of people's visual system among the surface 

20 reflected light components of the skin for that purpose. 

[0035] that is Granger and others as that to which a visual system has sensitivity only in 
10-40 spatial-frequency [/mm ] (3.5-13CPD) bands on a retina the equivalent visual- 
sense band (Equivalent Eye Bandpass) is specified (it Function(s) (SQF) E. — M.Granger, 
KN.Cupery, and "An Optical Merit [ ] --) which correlates with subjective Image 

25 Judgements" Photogr.Sci.Eng., 16,221 (1972). 

[0036] Then, also in this invention, among the surface reflected light component of the 
skin, and the surface reflected light component of the skin obtained according to the skin 
surface observation method of this desirable above-mentioned invention, the spatial 
frequency extracts the thing belonging to the range of an equivalent visual-sense band, 

30 and forms a surface reflected light picture. Thereby, the formed picture is vividly 

recognized by people's visual system at high sensitivity. Furthermore, although the spatial 
frequency belongs to the range of an equivalent visual-sense band among the surface 
reflected light components of the skin, by integrating power, the surface state of the skin 
can be quantified and it becomes possible to evaluate the surface state of the skin 

35 accurately by making the integrated value into an index. 

[0037] As equipment which enforces the skin surface observation method of this 
invention as shown in the outline block diagram shown in drawing 1 , it shall consider as 
the irradiation means it is made to be made to carry out incidence of P polarization and 
the S polarization to Skin S, respectively, and it shall have the irradiation light source 1 

40 and a polarizing filter 2. In this case, as a polarizing filter 2, filter 2p for P polarization 
and filter 2s for S polarization may be prepared separately, and one polarizing filter 
which achieved the function of the both sides of the filter for P polarization and the filter 
for S polarization as was able to change the installation angle of a polarizing filter 
suitably may be prepared. 

45 [0038] Moreover, to the equipment of this invention, it shall have the polarizing filter 3 
which enables it to receive independent ** for S polarization component and P 



6 



Japanese Publication No. 07-075629 
English Translation 

polarization component of the reflected light as a light-receiving means of the reflected 
light from Skin S. Also as a polarizing filter 3 for this light-receiving, filter 3p for P 
polarization and filter 3s for S polarization may be prepared separately, and one 
polarizing filter which achieved the function of the both sides of the filter for P 
5 polarization and the filter for S polarization as was able to change the installation angle of 
a polarizing filter suitably may be prepared. 

[0039] It has image pck-up equipment 4 which receives S polarization component and P 
polarization component of the reflected light obtained through the polarizing filter 3 in 
. the latter part of a polarizing filter 3. It is based on a signal (I (pp), I (ps), I (sp), I (ss)) 
10 from this image pck-up equipment. The principle of this above-mentioned invention is 
followed and it is the surface reflected light picture GS. And internal reflection picture 
GD It shall compute and shall have the control computational unit 5 outputted to a 
monitor 6, and the monitor 6 which displays this result. 

[0040] In this case, a common computer etc. can be used as long as irradiation light 
1 5 source [ which constitutes this equipment ] 1, polarizing filter 2 and 3, image pck-up 
equipment 4, and monitor 6 the very thing has incorporated the operation to which what 
is used for conventional skin surface observation equipment could be used, and the 
control computational unit 5 also followed the principle of this above-mentioned 
invention as the content of control. 
20 [0041] Moreover, a part of irradiation means and light-receiving means [ at least ] are 
unified in one compact handicap type observation equipment, and you may make it 
connect other equipment elements to compact observation equipment as a concrete mode 
of this equipment, or may make it install each equipment element separately. 
[0042] 

25 [Function] In according to the skin surface observation method of this invention, dividing 
the reflected light picture of the skin into a surface reflected light picture and an internal 
reflection picture, and forming Use the both sides of S polarization and P polarization as 
a light which do incidence to the skin, and the reflected light to each incident light is 
received about the both sides of S polarization component and P polarization component. 

30 Based on those light-receiving intensity, the intensity of the surface reflected light 

component of the skin at the time of making the natural light into an incident light and 
the intensity of an internal reflection component are computed. Therefore, the surface 
reflected light picture and internal reflection picture of the skin which will be acquired 
from now on become a thing adapted to actual texture. 

35 [0043] If people's visual system extracts the component belonging to the spatial- 
frequency band which has high sensitivity and forms a picture from a surface reflected 
light component in doing still in this way and forming the surface reflected light picture 
of the skin from the surface reflected light component of the skin, the sharpness of a 
surface reflected light picture will become high, and will become possible [ analyzing the 

40 feature on the front face of the skin more proper, and evaluating it ]. Moreover, by 

integrating the component which carried out in this way and was extracted, it becomes 
possible to quantify the surface state of the skin, and it becomes possible to evaluate the 
surface state of the skin accurately based on the numeric value acquired by this 
quantification. 

45 [0044] 

[Example] Hereafter, this invention is concretely explained based on an example. In 
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addition, in each drawing explaining an example, the same sign expresses the same or 
equivalent component. 

[0045] Drawing 3 is explanatory drawing of the photography system of the skin faced 
and used for enforcing the skin surface observation method of this invention. 
5 [0046] As shown in this drawing, this system has polarizing plate 8a in the light source 1 
and its front face so that predetermined polarization can be irradiated at a subject's 7 skin 
S. In this case, as the light source 1, metal halide light source (color temperature of 5700 
degrees C) 2 LGT of 1200W is used, putting it in order at intervals of 1000mm, HN32 by 
the Polaroid company is used as polarizing plate 8a, and it is the distance dl with the skin 

10 S of the light source 1 and a subject 7. It is referred to as 1600mm and is the installation 
height hi of the light source 1 . It could be 1700mm from the floor line. 
[0047] Moreover, the Hi-Vision camera 9 for still pictures (the NIKON CORP. make, 
CF1000) which prepared polarizing plate 8b in the front face v/as used as a light- 
receiving system of the reflected light from Skin S. Distance d2 with the skin S of this 

15 camera 9 and a subject 7 It was referred to as 770mm and the installation height h2 of a 
camera 9 was set to 1 100mm from the floor line, moreover, as polarizing plate 8b, it is 
the same as that of polarizing plate 8a prepared in the front face of the light source 1 - 
thing use was carried out 

[0048] Since many [ as compared with the conventional video picture (NTSC) / as about 

20 6 times ], the workstation was used for the amount of information of the picture photoed 
with this Hi- Vision camera 9 for still pictures as a control computational unit, and it 
saved image information as a digital image, and carried out analysis processing. 
[0049] in addition, the reflected light from Skin S is the same as the light source 1 - a 
part — Mitsunari — a part — from — since it becomes, the surface reflected light picture of 

25 the skin becomes colorless, and R component which constitutes a picture, G component, 
and B component will have the same information Then, only G component was used in 
' the analysis of the surface reflected light of the skin. 
[0050] In such a system, one woman in her twenties is made into a subject 7, and this 
subject's surface reflected light picture and internal reflection picture of a cheek next to 

30 the skin are acquired. A further comparison sake, When the picture was acquired without 
using a polarizing plate with the same camera, the surface reflected light picture acquired 
by this system has checked that ****** of the skin and the information on pore were 
included sharply, and the information on irregular colors, such as a freckle and a stain, 
was sharply included in the internal reflection picture. 

35 [0051] Moreover, it is (A) to the skin S which makes a subject three women in her 
twenties, and is made into an observation part. It is (B) when face toilet and a milky 
lotion are applied. It is (C) when only cream-like foundation is applied. About the case 
where cream-like foundation and face powder are applied, the surface reflected light 
picture was acquired similarly (picture size : 1024x1024 pixels). Consequently, the above 

40 (A) (B) (C) It was clear that pore had stopped being conspicuous in order of the makeup 
skin. 

[0052] Furthermore, an observation part is considered as a part for a bridge flank with 
comparatively much pore, and it is (A) like the above. It is (B) when face toilet and a 
milky lotion are applied. It is (C) when only cream-like foundation is applied. The 
45 surface reflected light picture was formed about the case where cream-like foundation 
and face powder are applied. However, on the occasion of formation of a surface 
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reflected light picture, the Fourier power spectrum of each surface reflected light 
component was computed. The result is shown in drawing 4 . 

[0053] In addition, analysis of a picture was performed by starting 256x256-pixel size. 
Moreover, calculation of a Fourier power spectrum was performed as follows. 
5 [0054] That is, the Fourier transform of Picture f (x y) is set to F (x y), the power is set to 
phi, and these are expressed to a case like the following formula. 
[0055] 

[Equation 11] 

F(u.v)=J £ cxp^ux+vy)) f(x,y)dxdy 

10 

[0056] 

[Equation 12] 

<Ku,v)=F(u.vVF*<u.v>=| F(u,v) | 2 

15 Then, in this example, the value which integrated with the power phi in a two- 
dimensional spatial-frequency flat surface like [ field / ring-like / of the distance ri from a 
zero - rj+**r ] the following formula was calculated. Here, j is the number of a ring field. 
[0057] 

[Equation 13] 

A(rjJ=r P%(r,e)drd9 j=l,2,.....,m 
20 Jo Jt i 

[0058] 

[Equation 14] 
rWu 2 +v 2 

25 

[0059] 

[Equation 15] 
&=tan~*(v/u) 

30 Moreover, when the spatial frequency (CPD:Cycle Per Dgree) of a horizontal axis 

assumes a subject's observation distance to 30cm in drawing 4 , the number of cycles of 
the sine wave which exists in an angle of visibility is shown, and a vertical axis is the 
opposite numeric value of power, and shows the amount depending on the amplitude of a 
sine wave, and sine wave's existence frequency. 

35 [0060] It is (A) to the frequency region of the result of this drawing 4 to spatial-frequency 
5-30CPD. It is (B) when face toilet and a milky lotion are applied. It is (C) when only 
cream-like foundation is applied. It turns out that the remarkable difference at the time of 
applying cream-like foundation and face powder appears. Then, when spatial frequency 
integrated the power of the thing of an equivalent visual-sense band within the limits like 

40 the following formula, the picture characteristic quantity S was computed. 
[0061] 

[Equation 16] 
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r40 rl3 
S=J iQ fog(A(rp>dlogr r J^ log(A(r))dlog(r) 



(The inside of a formula, rj (system of units : /mm), and r (system of units : CPD) are 
spatial frequency, and A is a power spectrum) 

This result is shown in drawing 5 . The picture characteristic quantity S made into the 
5 vertical axis in drawing 5 expresses that the sharp nature of a picture is so low that the 
value is small, moreover, each above-mentioned makeup skin (A) (B) (C) the ratio to the 
picture characteristic quantity S of the bare skin of picture characteristic quantity ~ R - 
asking ~ drawing 6 - the ratio — R and each makeup skin (A) (B) (C) The relation with a 
subjectivity evaluation value was carried out. In addition, each makeup skin (A) (B) (C) . 
1 0 The subjectivity evaluation value was calculated by the paired comparison method of 
SHIEFFE which made evaluation criteria the grade of the ease of being visible of the 
irregularity of pore. 

[0062] This drawing 5 to (A) It is (B) when face toilet and a milky lotion are applied. 
When only a cream-like foundation is applied, (C) The picture characteristic quantity S 

15 becomes small at the order at the time of applying cream-like foundation and face 
powder, a ratio [ further as opposed to / it turns out that the value of the picture 
characteristic quantity S and the difficulty of being visible of pore are in agreement, and / 
the picture characteristic quantity S of the bare skin of the picture characteristic quantity 
S of drawing 6 to the makeup skin ] ~ it turns out that it has the correlation (correlation 

20 coefficient 0.96) with high R and subjectivity evaluation value Therefore, it has checked 
that the picture characteristic quantity S was effective in quantification of the surface 
state of the skin. 
[0063] 

[Effect of the Invention] According to this invention, the surface state of the skin is 
25 photographed in a picture, and. based on the picture adapted to the texture of the actual 
skin, it becomes possible in separating and analyzing skin surface states, such as a ripple 
and pore, and skin internal states, such as a stain and a freckle, and evaluating to evaluate 
the skin accurately. Furthermore, the surface reflected light picture of the skin is acquired 
with high sharpness, and it also becomes possible to quantify the surface state of the skin. 

30 

[Translation done.] 
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*a«a**fl*fc7-fjp*--, aaft^^-saa «©«tt^ »i©a#7-f;i/*-£$&2©fl#:7^ji, 
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Bra©»l*#*fc»lCtt, M©g& <WW«BS#K:£© £fc£. E©satt«tPfl#i:©fi»a*ttAtt 

J:5K:fiA.*^i:Vi5c:i).fca©*a»Wttt©»lS ftl:j£mt<S^0, m©AIMTttS 

w«*, ^tt©aa^fi&fttt«au^0i©'ttantttt « ajm*5i5©Mt«*r#pajm£<Etf3n& 
B©/hi;to^3W©«a, fe&t>ttMM©u»* 

*tf^r«©fltt6t^ofcMaatt»«**ftiMis [ooosi ^©awBaioA-sttflaEftaoaa* 

"r«ctwi*©*ftT3a:*nw6. .#»L < fc5fr« , b©T*o» MoaawMaae 

[0003] eo^co^tLtn mfcMetfcA: mo. <hi;to^^*©Maffi«atb*4»*tf*r 
aa u «©m«aaicaaaawafimrr «©mmm** t l -cam umrt * k * & 

:©^WW^5WA«*B«i 0, *■©««*«, aa©a*K:J:D»&ft*M©R* 

t, L*^ttf*-wt©Mrt«ttat4»atT«f«f i»ft6ft^5i:u M&aa£inrc*«£3c 
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3 4 
[0 0 0 9] *MHttft©fifc»©/^»7-*«»l/. ZVmiZ&'J^XBi 

mm&&fctzttti><?>mm &«© js©£M^£MTs&«©aw#&£&#*rs. 

Exmmz&mRmm&ttei&BimM&tizftnb [0013] 

£ p <§#©## £&#u ^n^noA^tt^-r^H -#&&d. &j&^ffiics<itt£p<iift<h£*tt^nA 

HilCj:!), g&#£AStft<hbfc££©&J*©3l®H AWaf*&Sfi*Xtt'Pfi*C*«R«3t©Sfl3W» 

£#6n^rt, «fcz©«fcbT&*©«i£tt J0 ' &BBBB. WMft»6fl!)fll*fc»^#MKWXW 
)l^*6»JBM«B«ft»*r«C*ftO, &*© «Xttrt«R«*BBft^=:^-K:aAS**«IWW 
»ffiR»3fcJfc»*»&. A©Bj&*#«Wk«Mrr*2> BB. fttf*=*-fc%1"*£££#ft£1-*&Jt£ffi 
BBB*»BI£*t"**»«»iflbTBBft»«r* E£3£B£ffi#:tS. 

t, *v>fMW©&*©»W£i^««e*6n, &b ■ co 0 1 43 &t> c©BBftim£i0rr«. 

[0 0 1 0] BP*>> jfcB#ffifcSfl#fcP T©ttW©X*»P, ^X^wSW. S tt*n-enWffiR 

B3ttifc*n*nA»S*, S«3KftA»**fc«^© »3k BBK#f***l/T*D, /Kfc*©p.» »»n^P 
ES*tt©S P<g#0tfK RtfPiSft£Att£ ftASt#a*V>ttElt5te©PB#£^ S 

^feW^ORW^osB^rt^tPB^ri^ift^n* a? brna. 

nsau *ne©3ft»gfcs^v>-t\ abcmme to 0 1 6] 02tc*b&±5t:, B*tf&BS£. * 

fcBWK»#B«*#JftT*#8fcbT, &]*©£©£ tSPBXA^LSpp ttrrftC&fc&ft. d©& 

SOfr£#©5ti> A©B«*©«5Bft»«fcB-ra2! WEf^LSpfcttS«afc#LSps tt^SnfcV*. bfc 

WBBB^^tefi^iTBWKW^BBt^fiW'** tf-sT. *BEIt3fcLSp©B** I (Sp), H©£WE# 

*©Pfl*J«»LSpp ©3&S£ I (Spp) , SB#06#L 

[0 0 12] SSIC, AB©BB«tB©«BBB«£fi 50 Sps ©&&£ I (Sps) (1) 

ftU *©€BftbfcB«fcll^tiTJfeI»©BWtttt* C0 0 17] 

Mf, ffBT*«5J:5K: , r**iasa:bT, &Jff©£®£ [ft 13 

A©Mfc*©««»^fc»-r*a* 

L <Sp) - I (Spp) + 1 (dps) 

- 1 (Spp) (VI (Spi) =0 ) 5* (1) 

I (Dp). £©lWR«#0Pfi#fifc#©BKfc 1 (D 
CO 0 1 83 £fc; ^©*-&©rt»SW^LDpt^^T PP) , S<gftj£#£I(Dps) tT*t, 2fat<2) 
HU rt«R»*ttfl3»^B*«fc*, Pffl CO 0 1 93 

fti£#LDpp £Sfl3fr£#LDps t^*n, M£©& 40 Cft2] 
KJttil : lkM. Lfc^tJT, rtffi£MftLDp©3l* 
I (Dp) = I (Dpp) + 1 (Dps) 

- 2*1 (Dpp) 

= 2 • I (Dps) (V I (Dpp) =1 (Dpi) ) 5* (2) 

(pp)tt. (3) <D£5\Z 
[0 0 2 13 
[ft 3] 



CO 0 2 0] bfc#oT, 2tffiEWftLSp£fiffi£$t)t 
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[0 0 2 6] MMC, 3t«l*6S«*ffl«*7-r^ (7) . (8) ©<fc?fc 

-SSl/T, AJtCSfi3KL 8*A»«*&*^ ^ffi [0 0 2 73 

£U*LSs©5£g I (Ss) t^SW^LDsCO^S I (Ds) 20 [»7] 

I (Ss) = I (ii) - 1 ( S p) 



[0 0 2 83 



♦ ♦ 



I (Ds) 



2 • I dp) 



* (7) 
a (8) 



[0 0 2 93 a«3ttt*ffl*T*D, P(Bft «^<Dl*3«fi««Llte©3MEi:©»fc:*bVit*< 



*A»S*fc*&«>«iBK»*LSp©3W I (Sp) tSfi 
ft£Alt3i*fc«£©^®Elt#LSst©§!&£l (Ss)£ 

rt^KW^LD ©$£I (D) &m\zF&yt*\#i< * 
US) =1 (Sp) + l (S$) 
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2 • I (ip) 
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Kftfc«K:©*M£tofc©tbT^8ft## (E ^.hbT^oci^WcoigS^ofc^^^^ 
quivalent Eye Bandpass) £32 W Tt^iD, -»3>^a-^^$ffifflt5^t*i 

£bT^£ (E. M. Granger, K. N. Cup T£5, 

ery, "An Optical Merit Fun [0 0 4 1 3 *1t. Z\<D%m.e>$kWtfflmt bT«. B 

cti'on (SQF) ,-which cor re 1 at »^Rt«3tt*«0^< t fc-»t-OOA>^ * 

es with subjective Image >f hfc«*8Brt£^fcU ffioKBS- 
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ffl«^fiw-Tt)*<, ^ft7^*-©&s&&£i&£ oai»ic#«fbtmK-r*2:t^pjieta:*. -© 

*/i^-©R*©«tt*ttfcT*5fcb&-o©BJfc7 awttttftjeftfiTTsctjWttfcftt). -©^ftftK 

io 0 3 83 r©?sw©«SKtt, Ajirs^e© flirrsctafpjffitfc*. 

RW*©S3t#atbT, R«#©S Pfi# [0 0 4 43 

-3 WT*t)©tr*. C©S3tffl©fi3t7-<^- MTT*. ft** *»M*«W-r*frHfc*Mr»T, H- 

3 tbTfe. Pffi3fcffl7-f^-3 p£S<B3teffl7^ *»«H-XttH*©*M»B**bT»*. 
*-3 s i£»]fflfc:»ttT'bJ;<, <B#7><;i^-©B [0 0 4 53 0 3 It, d©£E©lfeJt&M&#i££^ 

BA«aMJrc*S«tebTP«)!^7-rJl'*- ttr*CBbT«fflbfc^09©it»^xA©Ri!IIHT 

t S fi^ffi 7 * ;W^-©^7j ©&&£ life? £ "5 K b & &S. 

3©ffl?t7>r;^-&»ttT'b<kK [0 0 4 63 Eig©«fc5t::;L©->*xAtt, #»#7© 

[0 0 3 93 «#7-fJV*-3©«RK:«, B3fc7-r^ Jfe»SKf5¥£©B#fcBltT£S£5»::, #Bl t^© 

^-3MbTft&nfcK«*©Sfi3tt«»tPfi** ttHft«*«8aWl/Tlr»*. £"©*&, JMltb 

»£a#T*«fcSfi4&#U £©»«8firt>&©fl! Ttt 1 2 0 0 W©**;W\7-f (fi&£5700 
^ Cl(pp), I(ps). I (ip). I (is)) ICStJ*, 50 t) 2*T£l 0 0 0 mm©mH?**T«M U 
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1. B*7-r;^-2, 3, BBSB4, *-*-6@ 
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8 atLTtetfyU-f F*fc©£>HN3 2£<£J8U ftM 
1 t&lfr%7<D&mS tom&dl $160 Omrat 
U JtSlORHSShl ljm®^61 7 0 0mmtL/ 

[0.0 4 7] &msfrt><D&&yt<D&yt&tL 

X, fl**8b*ttl»C«Jt&»Jl:iBfflA-f^a>* 
* 7 (=:3>tt$J, CF 1 0 0 0) 9£&fflLfco 
#*79<h&ft#7<Dj£/iStCDSiJ&d2 t*7 7 Omm 
£U #>t7 9 0©taE£h2teffcB5#>e> 1 1 0 Omm 

thit. nit* 8 b£L*m, yminwrnzn. w 

[0 048] £©#jt®ffl/WK^3>£*79T^ 

tfcisi«oit^fi«. vmwttwm (NTs o k 

[0 0 4 9] ft*, A»S*60K«*tt3ttB1 fcRIC 
[0 0 5 0] JKBcfc^ft^xAMfc^T, 2 0tt©& 

$ymmtto&Rm%m&*&* sen**®**, m 
m<D%*5vmffli*&miz?\zmm*nit£z:*>, z. 

cD->^x^lcJ:»}#e»nfc*iiiK»^lil*tt> 

[0 0 5 1] 2 0ftOAtt3***Mft'U« 50 

««tt£-r**J*SK:, (A) fttt*fc*Ltt«MrU&« 
(B) ^U-A«77>r->3>0*Sitl/fc* 
£\ (C) £U-A#7r>x-v3>£t&£b5V>£& 

»1M>C : 1 0 2 4 X 1 0 2 4 1®^) . ±SB 

(a) > (b) > (o o>a:ttm^mic^^a5ifcft<ft-p 

[0 0 5 2] £<blC, i^«tt£%ft#Jt8«£lr»&3B 
««»tU -LB£H*fcLT, (A) ?L&£§& 

(B) £U-Att7 7>7 ? "-2'3>03M£B 40 
(0 ?U-A#77>x-v3>£t&:feU 
*V»£BtfUfc*£lwOV*T*BE##HBfc»rtl/ 
ft. fcffL*BSE«*H«©»l«CBLT. *tl^n<D 

[0 0 5 3] ft*, 1BftOff«fa2 5 6X2 5 

[0 0 5 4] EH*, Hfftf (x, y) <D7-'Jx£&£ 
F (x, y) <hU -tto/^-fcGfcUfr&fc, 50 
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[0 0 5 5] 

[ftii] 

F(ii.v)=[ J^cxpC-^ux+vy)) f(x,y)dxdy 

[0056] 
tti2] 

<Ku,vl=FCu.v).F*(u.v)=|F(u,v)| 2 

^-T, C©Hflft«K*^Trt, 2 3fc7C£BHaHWB 

[0 0 5 7] 
Cftl 3] 

A(rj)=j[ J^Gfc^drdB j-lA m 



[0 0 5 8] 
[&1 4] 



[0 0 5 9] 
HUB] 



Wu 2 +v 2 



tMan'HvAi) 



H4lC«^T«m«!>Simftft (CPD : Cy c 
le Per Dgree)fl MBHHDBBBMt 3 

[0 0 6 0] c<oia4©ie*^6, aWWiftft5-3 0 
CPDCDHttMlC. (A) flstt*tSL»ft**U&* 

(B) ^>J-A^77>r-*>3>«i^lt« 

(C) ^U-A«7r>x-^3>i:»*l/5^&«fc 

«fc 5 c: ^k* o Bftoas s 

[006 1] 
[ft 16] 

HIT ^^^r/jj log(A(r))dlog{r> 



r i : */mm) , r : C P 



-222- 



11 

D) ttglMMkT&D, A\&W-x«9 MXC* 

21©«l*€H5tC^-r. H5lC*^TK«ltL/fcli»f* 
ISfi Sit, «OttA>MlriS£HftOlMtt«s(K^il& 
Ml/Ctt*. ±5fiO#ftttlH(A)\ (B) , (0 

*, 06ic, -eoitRt^ftttma) , (b> , (o 

Sffffifc£<DM«£Lfc. 4HbttflaCA) . (B) , 

[0 0 6 2] J10B5fr&. (A) ft«*t?L««:a*L 
(B) ^u-Att7r>f-o*«SMr.I/fci 

S Ott t*A©XAlC < 5 LT»* - 

fcjWbaM). set ae^'S". ftejwwsftwffcft'sc?) 
ttNHtft (ffiMftScO. 9 6) sffLwacitfto* 

[0063] 

*r«o&j(trt»tt« t *»* LT«wr.L w«r « ic * 

[ISBcofBl^KW] 

[tan ^©«wo"ftfi©"R"S[g'r**. 

[03] ^ffi0J0v*xA0lI"fc0T&£. 
[0 7] &»ICg«*««X»L&«^©afflKWa:rt»- 



(7) ^Ei¥7-7 5 6 2 9 

MWOBMI] 

1 3W 

2 «fe"7-f JI/*- 

2 P p«yafl*7-f;i/3*~ 

2 s Sfi»fflfi3t7-f^- 

3 mt?4)V9- 
4 

5 fflm&SB 

10 6 

7 &gfe# 

8 • 

9 

i (d) mftA&mnmmxam 

I (Dpp) PIMOM^PMCSSI 
I (Dps) Pfi3«^Ol^^OSffi^3IK 
T(Ds) S«UJW©-WKW»»"«« 

i (pp) Fmytxmo, &mR#K±ft&R*iyt&& 

a? 1 (ps) P<I3eAI*l$©. aWfi»*irt»R«3tt'"fc^ 

i cs) s^xm^iiKi^ttft 

KSp) P^XWir#©«lfiKI^O"»« 

i (spp) ?iffiA^<D3mR#ft<Dvm%m<D&& 

I (Sps) P«^Xm©^ffiSlt3te©S«^^©3iffi 

i (ss) smx\9m<D&mzmyt<o&& 

I (sp) SiB3feAWtt©*"fiRW*irt«KW3tftfrb 

•arfc h- *;i^£St#cflP<gft^<o"&& 

I (ss) SfiAAm©'S1S£^^AfS£M% : fr#t) 

LI AMJfc 
LD ft&SWft 

ldpp p fi^ AJmntoBBUttlto P 
ldps p isytj^mnpmfcttfto s 

Lp Pfi3t 

Ls Sfi% 
LS 

LSpp PfijtA^fc^*«iBjEt^OPfl3M» 

LSps P<B*AW3tfc5^r*«ffiK»3t<OSig^)*^ 

40 S &j* 



-223- 



'* 



(9) ftB§¥7-7 5 6 2 9 

[07] 



LI 




— 225 



